band interference filters has a peak in the vicinity of 410 nm and a second peak near 680 nm. The similarity between the action spectrum and the absorption spec trum of chlorophyll a indicates that the primary act in the generation of the photocurrent is the optical ex citation of a chlorophyll molecule. 3. The photocurrent rises with increasing TMPD concentration. In the ab sence of TMPD, no photoeffect is observed. 4. The photocurrent rises with increasing pH and goes through a maximum at pH ^ 7.
It is interesting to compare the above results with a recent study of U l l r i c h and K u h n 6 on photoelec tric effects of black membranes in the presence of cyanine dyes. In the cyanine system, a transient poten tial spike is observed when the membrane is illumi nated. In contrast to this, the chlorophyll/TMPD system develops a stationary photovoltage under continuous illumination. This indicates that the mechanism of charge separation is quite different in both systems. E arlier workers have shown that for optimum growth in a fully deuterated medium algae require a nutrient balance different from that needed in a protiated me dium 1. They also noted a higher yield of deuterated Scenedesm us obliquus in a high phosphate medium. In yeast, depressed rate of growth when cultured in D20 has been attributed to the inhibition of glucose and phosphate uptake; the retarded uptake being possibly due to direct isotope effects on transport processes 2. In higher plants, impaired mineral absorption has been suggested as a possible cause for poor growth in deu terated m ed ia3. Information on mineral uptake from D20 by higher plants is lacking. We have here in vestigated, the uptake of 32P from H 20 and D20 by intact bean plants.
Experimental
Kidney beans (Phaseolus vulgaris L.) were obtained from a local seed company. Phosphorus-32 as carrier free H 3P 0 4 in dilute HC1 solution and heavy water (99.8% D20 ) with low tritium content were obtained from the Isotope Division and the Chemical Engineering Division respectively of the Bhabha Atomic Research Center.
The seedlings were germinated in sterilized vermiculite, in the dark, at 25 ± 2 °C. medium (pH 5.6) containing chelated trace elements served as the nutrient. On the eighth day, the cotyle dons were removed and the plants were placed under continuous illumination. After 2 days plants of about the same height (15 cm) and leaf area (10 -15 sq. cm) were selected and their roots freed of adhering vermiculite, sterilized with 10% Ca-hypochlorite solution for 1 min and then thoroughly rinsed with sterile distilled water. Each plant was then transferred to a polythene container with the roots dipping into 25 ml of 0.1 M CaCl2 solution in H 20 or D20 , containing 0.1 or 1.0 fj.Ci of 32P as orthophosphate. The pH of the medium was 5.4 for H 20 and 5.8 for D20 . After 2 hours of ab sorption under diffuse light, and continuous aeration, the plants were removed and their roots wiped between folds of filter paper. They were then divided into two batches, one for direct 32P determination and the other kept in CaCl2 solution in H 20 /D 20 without 32P, for a further period of 2 hours. Radioactivity leached out in the post treatm ent medium was also assayed. T rans piration rate was determined by measuring the water lost from the plants during the experiment.
For measuring the distribution of the 32P absorbed, each plant was divided into shoot, hypocotyl and root, which were then placed in separate Erlenmeyer flasks and dried overnight at 90 °C. After weighing, the samples were digested by boiling with 40 ml of conc. H N 0 3 . Following digestion, the volume was made upto 50 ml and 32P activity was counted in a liquid counting Geiger tube. Corning or equivalent glassware, pre viously saturated with N a3P 0 4 solution were used throughout. Each treatm ent consisted of five plants and the experiments were repeated thrice.
Results
Phosphorus-32 uptake by the plants both in D20 and H20 is shown in Table 1 . Radioactivity measure ments obtained after 2 hours of absorption indicate inhibition of 32P uptake by D20 . This inhibition was statistically significant. Post treatment in CaCl2 solu tion, without 32P, for a further period of 2 hours, caused some leaching of the absorbed 32P from the roots. However, the net uptake remained significantly lower in D20 than in H 20 . Table 2 . Percent distribution of 32P in shoot * and root with and without post treatment. * Leaves and hypocotyl.
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